Abstract Aims-To investigate the effect of eradication of Helicobacter pylori infection on gastric epithelial damage and gastritis, scored according to the Sydney system. Methods-Gastritis scores and epithelial damage were assessed in gastric biopsy specimens before, and five weeks and one year after anti-H pylori therapy in 66 patients with H pylon related gastritis. Results-The mean initial levels of activity, inflammation, atrophy, intestinal metaplasia, and H pylon scores were higher in the antrum than in the corpus or fundus. Eradication ofHpyloni resulted in an improvement in the mean inflanumatory score in antral biopsy specimens from 2-23 before treatment to 1*32 and 1-06, respectively, five weeks and one year after treatment. Corresponding values for fundic biopsy specimens were 1*30, 036 and 0-35. Activity scores improved from 1P41 before treatment to 0-13 and zero, respectively, five weeks and one year after treatment in antral biopsy specimens and from 0-60 before treatment to zero in fundic biopsy specimens. Before treatment, epithelial damage was present in 51% of biopsy specimens taken from the antrum and 23% of those from the corpus. Five weeks after eradication of H pyloni none of the biopsy specimens revealed evidence of epithelial damage. Conclusion-Eradication ofHpylon is followed by a rapid, significant improvement in the gastritis score and resolution of epithelial damage in antral and fundic mucosa.
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Hpylori and gastric inflammation Helicobacter pylori is widely accepted as an important cause of chronic gastritis.' H Pylori associated inflammation plays an important role in the pathogenesis of duodenal ulcer disease and is regarded as a risk factor for gastric carcinoma. " Because of the gradual withdrawal of a substantial proportion of the patients from the study because of worsening disease the estimates of mean histological parameters became increasingly less reliable towards the end of the study. To compensate for these difficulties, an intention to treat analysis was undertaken. Missing data for patients who withdrew prematurely from the study were generated using the last observation carried forward approach, where the last data collected for patients were fixed until the last time point (that is, one year after treatment). Thus, patients who withdrew because of deteriorating health were considered unchanged for the remaining part of the study.
Results

PRETREATMENT (MORPHOLOGICAL DATA)
Of the 66 patients, 62 had pangastritis, occurring most prominently in the antrum. The mean levels of all five different variables of the Sydney classification were significantly higher in the antral compared with the corpus and fundic biopsy specimens (Wilcoxon rank sum test, p<O005; fig 5) . In one of the 66 patients more than two antral biopsy specimens were necessary to detect H pyloni-like microorganisms. In 43% of the patients there was activity in the antral biopsy specimens only and in 7% of the patients activity was present in corpus or fundic biopsy specimens only. In all patients antral biopsy specimens revealed chronic inflammation (68% had grade 2 inflammation).
Lymphoid follicles were found in 38, 5 and 11 %, respectively, of the antral, corpus and fundic biopsy specimens from the H pylori positive patients. There was a direct correlation between the presence of lymphoid follicles and presence of epithelial damage (X2 test, p<O05).
No significant correlation between the degree of H pylori colonisation and the prevalence of lymphoid follicles was found.
Irregular surface epithelium, loss of apical mucus and cellular tufts were detected sig- Figure 4 Chronic gastritis of the antrum showing multiple H pylori related micro-organisms, intraepithelial neutrophils and loss of mucus (arrow) (modified Giemsa). In patients whose Hpylori infection had been successfully eradicated epithelial injury (characterised by surface epithelial irregularity, loss of apical mucus or cellular tufts) in the fundic and antral mucosa was resolved, five weeks and one year after treatment, whereas epithelial injury was still present in patients with persistent H pylori infection.
Five weeks and one year after treatment, lymphoid follicles were still present in seven of 23 (30%) and one of 17 (6%), respectively, antral biopsy specimens from Hpyloni negative patients. No corresponding decrease in the prevalence of lymphoid follicles was seen in those with persistent H pylon infection.
There were no significant changes in atrophy or intestinal metaplasia scores in antral and fundic biopsy specimens during follow up in patients with (non-eradicated) and without (eradicated) persistent H pylon infection. Discussion H pyloni associated chronic inflammation may lead to the development of atrophy and intestinal metaplasia in the gastric mucosa.'3 However, there remain many unanswered questions about the progression and distribution of chronic H pylori related inflammation, activity, atrophy, and intestinal metaplasia and potential reversibility after H pylori eradication.
The histological divisions of the Sydney classification permit the separate examination of the behaviour of acute and chronic inflammation in different parts of the stomach following H pylori therapy.
Our results suggest that activity and epithelial damage resolve quite rapidly after eradication ofHpyloni and therefore can be used as markers of successful therapy, confirming conclusions reached by other authors.101' Resolution of chronic inflammation is a much slower process in all parts of the stomach and in most patients regression is still incomplete one year after eradication. In contrast to the study of Di Napoli et al,'0 in this study failure to eradicate H pyloni did not result in even a temporary improvement in antral gastritis scores after five weeks. The inflammatory reaction, the density of the layer of the bacteria and epithelial damage was greater in fundic than in antral biopsy specimens, confirming the findings of other authors.""'7 The reduction in inflammation in the corpus and fundus may be related to a lower density ofHpylori colonisation. We found that the intensity of gastritis was significantly related to the density of H pylori, which is consistent with the findings reported by other investigators.""-1
In 48% of our patients with upper abdominal symptoms and no endoscopic abnormalities there was histological evidence of chronic gastritis. H pylori negative antral gastritis represented 23% of all gastritis cases. All other patients with gastritis were positive for Hpylori infection. In the literature the incidence of H pylori negative gastritis has been reported to vary from zero to 28%.141520 H pylori was detected in biopsy specimens from the corpus and fundus in a few patients. It is possible that H pylon infection cleared spontaneously in some patients because of an unfavourable gastric environment. In fact, in 60% of patients with H pylori negative gastritis and moderate inflammation and activity there was evidence of intestinal metaplasia or atrophy, which are often associated with low acid output.
Chan and Hui6 described characteristic surface changes such as loss of cell mucus, epithelial erosions and cellular tufts around gastric ulcers of patients with H pylori infection in contrast to the changes present in H pylori negative patients with gastric ulcer disease. We found similar epithelial changes in many patients with H pylori related gastritis in the absence of gastric ulceration. The sensitivity of the presence of cellular tufts and depletion of apical mucus on microscopy as markers for the presence of Hpylori (29 and 49%, respectively) was much lower in the patients with gastritis in this study compared with the corresponding patient group in the study by Chan and Hui.6 We were surprised not to find a correlation between the density of H pylori infection and evidence of epithelial damage. Leung et al2' reported an association between the degree of H pylori colonisation and the severity of epithelial damage. A possible explanation for this discrepancy is that their scoring system graded both focal maximal severity as well as the overall extent of bacterial colonisation. The specificity of epithelial damage as a marker of eradication in our study was very high. In all biopsy specimens of patients in whom Hpylori had been eradicated epithelial damage resolved rapidly within five weeks ofcessation oftherapy. There was a significant association between the inflammatory reaction and the degree of epithelial damage.
Gastric lymphoid tissue is reported to develop in response to chronic infection by H pylori and is associated with low grade B cell gastric lymphoma.22-24 Lymphoid follicles were found in 38% of antral biopsy specimens in this study and appeared to be pathognomonic of H pylon infection.25 Lymphoid follicles disappeared slowly after eradication of H pyloni.
Atrophy and intestinal metaplasia did not resolve, at least during the short follow up period in this study. The development of atrophy and intestinal metaplasia is multifactorial and factors other than bacterial infection alone are presumably involved (for example, diet induced injury and bile reflux).2627 However, longitudinal studies report the increased prevalence of chronic gastritis and H pylori infection as well as an increased prevalence of atrophy and intestinal metaplasia with increasing age. 28 Furthermore, changes in the epidemiology of H pylori have also resulted in changes in the epidemiology of atrophic gastritis and intestinal metaplasia and subsequently in the occurrence ofgastric carcinoma or peptic ulcer disease.2930 Many questions about the natural history of chronic gastritis remain unanswered. The natural progression of chronic gastritis and the possible resolution of atrophy and intestinal metaplasia following the eradication of H pylon merits further study.
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